Searching PAJ 

14,. . ... * 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-266922 
(43)Date of publication of application : 28.09.2001 



(51)lnt.CI. 



H01M 8/06 

F04F 5/18 

H01M 8/04 

H01M 8/10 



(21) Application number : 2000-085291 

(22) Date of filing : 24.03.2000 



(71 Applicant : HONDA MOTOR CO LTD 

(72)lnventor : SUGAWARA TATSUYA 
KOBAYASHI TOMOKI 



(54) FUEL SUPPLY SYSTEM FOR FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To control with a broad 
output range easily with a simple configuration. 
SOLUTION: A fuel supply system 10 for a fuel cell has a 
configuration equipped with a fuel cell 1 1 , a fuel supply 
section 12, an oxidizer supply section 14, an ejector 17, 
a fuel supply side pressure control section 18, and a 
bypass side pressure control section 19. The fuel supply 
side pressure control section 18 is arranged between the 
fuel supply section 12 and a humidifying section 13, and 
the ejector 17 is arranged between the fuel supply side 
pressure control section 18 and the humidifying section 
13. A bypass duct 22 to bypass the ejector 17 is installed 
in the duct connecting the fuel supply side pressure 
control section 18 and the humidifying section 13, and 
the bypass side pressure control section 19 is installed in the bypass duct 22. When the outlet 
pressure of hydrogen at the outlet of the ejector 17 drops to less than the supply pressure 
determined by the bypass side pressure control section 19, a valve of the bypass side 
pressure control section 19 is opened and hydrogen is supplied to the fuel cell 11 from the 
bypass duct 22. 
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Summary. 
(57) [Abstract] 

[Technical problem] The extensive output range is easily controlled by simple composition. 
[Means for Solution] It had a fuel cell 11, the fuel-supply section 12, the oxidizer feed zone 14, s 
the ejector 17, the fuel-supply lateral pressure control section 18, and the bypass lateral • 
pressure control section 19, and the fuel supply system 10 of a fuel cell was constituted. The \ 
fuel-supply lateral pressure control section 18 was formed between the fuel-supply section 12 
and the humidification section 13, and the ejector 17 was formed between the fuel-supply lateraP 
pressure control section 18 and the humidification section 13. The bypass passage 22 which 
bypasses an ejector 17 was established in the passage which" connects the fuel-supply lateral : * j 
pressure control section 18 and the humidification section 13, and the bypass lateral pressure i r ' f 
control section 19 was formed in the bypass passage 22. If the outlet pressure of the hydrogen * ! 
in the outlet of an ejector 17 turns into below the supply pressure set up by the* bypass lateral \ 
pressure control section 19, it will open the bypass lateral pressure control section 19, and will ^ 
supply hydrogen to a fuel cell 11 from the bypass passage 22. '~ r - ~- A 
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2. **** shows the word which can not be translated. :o J3 osrrr^y! i^vro: 

3.1n the drawings, any words are not translated. h <&*j ^ iO:Ti to cvvj ?n ^rury*. tjc. c/b TV; S^'T»" »c 
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CLAIMS - :/v ; - . j'J;.'.;:;^ " n^*-:*;^ ; .? ofm ? *' oo ^o^i s :;pc ; i*vr". ?**-.«;--"v; i enr 

[Claim(s)] - i^-Jr r -j % - : *;'.r. r ; - r^r! e^i yt> .csts frrsrnqkipe nc : .ts*-?*h insert £ 1;" b5f.*.M ? : ^.y^v 
[Claim 1] It is the fuel supply system^qf a fuel cell which is equipped with the following and „y^c* 
characterized by the fuel-supply means of the above 2nd supplying the aforementioned fuel to , n 
the aforementioned fuel cell when the pressure differential of the outlet pressure of the fuel- v , : 
supply means of the above 1st and the .outlet pressure of the fuel-supply means of the above ^ 
2nd exceeds a predetermined pressure threshold about the pressure of the aforementioned fuel. , 
An oxidizer supply means to supply an oxidizer to a fuel cell. The Jst fuel-supply means which 
supplies fuel to the aforementioned fuel cell by the pressure according to the pressure of the 
aforementioned oxidizer. A fuel circulation means to mix /to the aforementioned^ fuel newly - 
supplied from the fuel-supply means of the above 1st and to make the discharge fuel discharged 
from the aforementioned fuel cell among the aforementioned fuel supplied from the fuel-supply c 
means of the above 1st recycle to the aforementioned fuel cell. The 2nd fueKsupply means - 
which is prepared in the aforementioned fuel circulation means and parallel, and supplies the 
aforementioned fuel to the aforementioned fuel cell with the ^supply pressure according to the m 
pressure of the aforementioned oxidizer. 
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[Claim 2] The aforementioned fuel circulation means is the fuel supply system of the fuel cell 
according to claim 1 carry out that come in parallel to arrange two or more ejectors with which 
the properties over the consumption flow rate of the aforementioned fuel consumed by the 
aforementioned fuel cell (consumption flow rate of the aforementioned fuel / aforementioned fuel 
supplied to the aforementioned fuel cell) differ, and change control of at least one of two or 
more of the aforementioned ejectors is chosen and carried out as the feature. 
[Claim 3] The aforementioned change control is the fuel supply system of the fuel cell according 
to claim 2 characterized by being controlled according to the output of the aforementioned fuel 
cell. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. * 
2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. C~ \ 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] -ttrZA* 
[The technical field to which invention belongs] this invention relates to the fuel supply system 
of the fuel cell which it mixes [ fuel cell ] with the fuel newly supplied and makes a fuel cell -v.sL 
recycle the eccrisis fuel discharged from a fuel cell. -..it-'! p.zi: 3_ --v^c 

[0002] 

[Description of the Prior Art] As opposed to the cell which the solid-state poly membrane type : 
fuel cell put the solid-state polyelectrolyte film from both sides with the anode and the cathode q 
conventionally, and was formed It has the stack (it is called a fuel cell to below) constituted by ? 
carrying out the laminating of two or more cells. Hydrogen is supplied to an anode as fuel, air is 2 
supplied to a cathode as an oxidizer, and a solid-state polyelectrolyte film is passed, even a 
cathode moves, and with a cathode, the hydrogen ion generated according to catalytic reaction 
in the anode causes oxygen and electrochemical reaction, and generates electricity. Here, in l ~ 3 
order to maintain the ion conductivity of a solid-state molecule electrolyte film, superfluous 
water is mixed with humidification equipment etc. by the hydrogen supplied to a fuel cell. For this 
reason, water collects on the gas passageway in the electrode of a fuel cell, and the^ ' -* " ^ 
predetermined amount of outflow is set to eccrisis fuel so that this gas passageway may not be : 
closed. Under the present circumstances, by making the fuel newly introduced into a fuel cell mix" 
and recycle eccrisis fuel, fuel can be utilized effectively and the energy efficiency of a solid- 
state poly membrane type fuel cell can be raised. - •*--" n >' zwiitz—:. - - c 
[0003] Conventionally, the fuel cell equipment which makes eccrisis fuel recycle with an ejector ~ 
is known like the fuel cell equipment indicated by JP,9-213353,A as fuel cell equipment which 
was mentioned above. With this fuel cell equipment," the pressure gage" is built into the passage 
for recycle of eccrisis fuel, based on the "detection result by this pressure gage, regulation 
control of the opening of the fuel-supply valve of an ejector'is carried out, and the flow rate of 
the eccrisis fuel mixed by the ejector and the newly introduced fuel is changed. And based on " 
the detection result by the flowmeter formed in the lower stream of a river of an ejector, the 
output of the amount of the fuel consumed in a fuel cell, i.e., fuel cell equipment, is controlled by 
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feedback control to the flow rate of eccrisis fuel and the newly introduced fuel being performed. 

[0004] ; - . .. - :- : f 

[Problem(s) to be Solved by the Invention] However, when it has the ejector made flow rate 
adjustable by the adjustable orifice etc. like fuel cell equipment with an example of the above- : 
mentioned conventional technology, it is necessary to detect the pressure and flow rate of fuel 
in two or more passage in fuel cell equipment, and to perform feedback control, and there is a 
problem that the structure of fuel cell equipment and control will be complicated, this invention * 
was made in view of the above-mentioned situation, and can respond to the extensive output 
range with simple composition, and it aims at moreover offering the controllable fuel supply 
system of a fuel cell easily. . \-z '? ... _ ;„ .-. - 

[0005] • * — 

[Means for Solving the Problem] In order to attain the purpose which solves the above- 
mentioned technical problem and starts, the fuel supply system of the fuel cell of this invention 
according to claim 1 An oxidizer supply means to supply an oxidizer (for example, air in the 
gestalt of operation mentioned later) to a fuel cell (for example, fuel cell 1 1 in the gestalt of - * 
operation mentioned later) (for example, oxidizer feed zone 14 in the gestalt of operation - 
mentioned later), By the pressure (for example, supply pressure in the gestalt of operation 
mentioned later) according to the pressure (for example, ****** in the gestalt of operation . 
mentioned later) of the aforementioned oxidizer The 1st fuel-supply means which supplies fuel - 
(for example, hydrogen in the gestalt of operation mentioned later) to the aforementioned fuel 
cell (for example, fuel-supply lateral pressure control section :1 8 in the gestalt of operation, j ■ ->8 
mentioned later), The eccrisis fuel discharged from the aforementioned fuel cell among the 
aforementioned fuel supplied from the fuel-supply means of the above 1st The fuel circulation 
means which mixes to the aforementioned fuel newly supplied from the fuel-supply means of the 
above 1st, and is made to recycle to the aforementioned fuel cell (for example, the ejector 17 in 
the gestalt of operation mentioned later (the 1st), the 2nd ejector 43), It is prepared in the --j.-.-. 
aforementioned fuel circulation means and parallel, and with the supply pressure (for example, 
supply pressure in the gestalt of operation mentioned later). according to the pressure of the ^ _ 
aforementioned oxidizer It has the 2nd fuel-supply means (for example, bypass lateral pressure :z 
control section 19 in the gestalt of operation mentioned later) which supplies the aforementioned 
fuel to the aforementioned fuel cell, the fuel-supply means of the above 2nd It is related with the 
pressure of the aforementioned fuel. thepressure differential of the outlet pressure of the fuel- " 
supply means of the above 1st and the outlet pressure of the fuel-supply means of the above 
2nd When a predetermined pressure threshold (for example, it can set in the gestalt of operation"-* 
mentioned later (supply-pressure Pse-supply pressure Psb)) is exceeded, it is characterized by t 
supplying the aforementioned fuel to the aforementioned fuel cell, >c v*r ^ ^oc; r^irf z^t i j^c ; ^ 
[0006] In case fuel is supplied by the predetermined supply pressure by the 1st fuel-supply j-i-s-r 
means which consists of a pressure control valve etc, for example according to the fuel supply > 
system of the fuel cell of the above-mentioned composition, even if it is the case where the flow 
rate of the fuel which passes a fuel circulation means reached the maximum stream flow, and is 
saturated, as this fuel circulation means was bypassed, it has been arranged in parallel, for — ~ ~ 
example, fuel can be supplied to a fuel cell through the 2nd fuel-supply means which consists of 
a pressure control valve etc. For example, the ratio of the flow Q 4 of the fuel supplied to a fuel 
cell to the flow Q 1 of the fuel consumed by the fuel cell shown in drawing 1 (in the following) It ~ 
is related with the nozzle of the fuel circulation means which the fuel supplied from the 1st fuel- 
supply means passes as shown in the graphical representation showing change called SUTOIKI 
(Q4/Q1), forexample, an ejector. Relatively The small ejector E1 (solid line E1 shown in drawing 
1 ) of the diameter of a nozzle, If fuel is relatively supplied to each ejectors E1 and E2 by the - 
predetermined pressure to the big ejector E2 (solid line E2 shown in drawing 1 ) of the diameter 
of a nozzle, although SUTOIKI (Q4/Q1) to an ejector E1 will become larger than SUTOIKI 
(Q4/Q1) to an ejector E2 The maximum stream flow QE1 in an ejector E1 becomes smaller than ? 
the maximum stream flow QE2 in an ejector E2. That is, if the diameter of a nozzle of an ejector, 
i.e., the cross section of a nozzle, becomes small and the flow rate of fuel decreases, although 
the capacity for SUTOIKI (Q4/Q1) to become large, and to circulate fuel will become high, the 
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maximum stream flow of fuel which can pass an ejector falls. 

[0007] By the way, according to the structure for circulating fuel inside, the flow rate of eccrisis 
fuel required in order to discharge outside the water generated inside, the property of the 
catalyst which constitutes a fuel cell, and a solid-state polyelectrolyte film, etc., the 
predetermined threshold is set to the fuel cell about the utilization factor to the fuel supplied, 
and the utilization factor of this fuel is equal to the inverse number of SUTOIKI (Q4/Q1). For 
example, if the utilization factor of the fuel supplied to a fuel cell is made high exceeding a : 
predetermined threshold, near the exhaust port near the feed hopper of fuel, density change of 
fuel will become large and the distribution of power density will become uneven on the front face 
of each cell which constitutes a fuel cell. Here, since generation of heat arises by loss at the 
time of the hydrogen ion from fuel penetrating a solid-state polyelectrolyte film, it becomes 
difficult for being exoergic distributed to become uneven in each cell, for example, to predict the 
life of a fuel cell etc., and there is a possibility that it may become impossible to maintain the 
performance of a fuel cell. In addition, the flow Q 1 of the fuel consumed about predetermined 
minimum SUTOIKI ST (for example, the dashed line ST shown in drawing 1 ) set up according to \ 
the threshold of the utilization factor of the fuel set up to each fuel cell, i.e., the load of a fuel 
cell, is small, that is, in order that the output of a fuel cell may discharge water from the interior 
of a fuel cell at the time of low low-power output, the big amount of outflow is relatively 
required. ... < : 

[0008] Like the ejector E1 which follows, for example, is shown in drawing 1 , so that minimum 
SUTOIKI ST may be filled with the low-power output side (low load field) of a fuel cell When : 
increasing SUTOIKI (Q4/Q1) using the small ejector E1 of the diameter of a nozzle relatively -\- . \ 
When the flow rate of the eccrisis fuel which is mixed with an ejector E1 and supplied to a fuel 
cell, and the newly introduced fuel reaches the maximum stream flow QE1 The 2nd fuel-supply *■ 
means arranged in parallel as bypassed this ejector E1, for example, a pressure control valve, is 
opened, and supply of fuel is started to a fuel cell. Thereby, also in the extensive field by the * - . j 
side of high power, fuel can be supplied to a fuel cell by SUTOIKI property E1b (dotted-line E1b s 
shown in drawing 1 ) which fills minimum SUTOIKI ST, without being restricted by the maximum :? 
stream flow QE1 of an ejector El. • - < : v * ~~ : : . -r z 

[0009] For example, the capacity to make it recycle by making the diameter of a nozzle of an 
ejector thin etc. at the time of the low-power output of a fuel cell, sub********, i.e., the eccrisis*: 
fuel, for an ejector, is secured, and it sets up so that SUTOIKI (Q4/Q1) may serve as a big value 
so that minimum SUTOIKI ST demanded at the time of idle operation of vehicles may be filled to ? 
the fuel cell carried in vehicles, such as an electric vehicle. On the other hand, it originates in >--.S 
making the diameter of a nozzle of an ejector thin, and about a part for the flow, rate which run 7 .n 
short by the high power side of a fuel cell, it can compensate by supplying fuel from the 2nd ? : 
fuel-supply means, the extensive output range from a low-power output side to a high power / ^ 
side can be covered, and a fuel cell can be controlled easily. ~r • - ; \ g v .; v; : ■ r - 
[0010] Furthermore, in connection with the flow rate of the fuel which passes an ejector m r. „ 
increasing, the pressure loss in the ends of an ejector shifts to the state where it was saturated 
gradually, and when the maximum stream flow of an ejector is reached, pressure loss serves as a ; 
saturation value. Fuel can be supplied from the 2nd fuel-supply means, and immediately after the 
flow rate of the fuel supplied to a fuel cell from an ejector is saturated with setting up this 
saturation value as a predetermined pressure threshold, as the SUTOIKI property demanded is ^ 
certainly filled with it, a fuel cell can be controlled by it . . r 

[001 1] And while using the proportionality pressure controKvalve of an air operated as a 
pressure-control means and supplying the air from an air compressor to a fuel cell as an 
oxidizer, using an air compressor as an oxidizer supply means By supplying the proportionality 
pressure control valve of the 1 st and 2nd fuel-supply meanses, fuel can be supplied by the 
supply pressure according to this ****** by making the pressure of air into ****** from the 
proportionality pressure control valve of the 1st and 2nd fuel-supply meanses. Thereby, the fuel 
supply to a fuel cell is easily controllable only by the pressure of the air which is an oxidizer. 
Namely, [0012] which can come, simultaneously can control the 1st and 2nd fuel-supply 
meanses, is the simple composition which has arranged the ejector, the proportionality pressure - 
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control valve, etc. in parallel, for example, can control a fuel cell only by mechanical control [ the 
extensive output range ] easily, without [ which is needed between the fuel electrode of a fuel 
cell and an air pole / predetermined ] needing electric control etc. while controlling a between 
pressure very much Furthermore, the fuel supply system of the fuel cell of this invention 
according to claim 2 The consumption flow rate of the aforementioned fuel with which the 
aforementioned fuel circulation means was consumed by the aforementioned fuel cell The 
property over (for example, the molar flow rate Q1 in the gestalt of operation mentioned later) * 
(consumption flow rate of the aforementioned fuel / aforementioned fuel supplied to the : 
aforementioned fuel cell) (For example, SUTOIKI (Q4/Q1) in the gestalt of operation mentioned 
later) differs. Two or more ejectors (For example, SUTOIKI properties E1 and E2 in the gestalt of 
operation mentioned later) It is characterized by coming in parallel to arrange for example, (the 
ejector 17 in the gestalt of operation mentioned later (the 1st) and the 2nd ejector 43), and : 
choosing and carrying out change control of at least one of two or more of the aforementioned 
ejectors. . • ... ■ 

[0013] As shown, for example in drawing 1 , according to the fuel supply system of the fuel cell 
of the above-mentioned composition, in the low-power output side (low load field) of a fuel cell 
When the flow rate of the fuel which SUTOIKI (Q4/Q1) is increased using the small ejector E1 of 
the diameter of a nozzle, and is discharged from an ejector E1 reaches the maximum stream flow 
QE1 so that big minimum SUTOIKI ST may be filled relatively for example It sets up so that the J 
2nd fuel-supply means arranged in parallel as bypassed this ejector E1, for example, a pressure 
control valve, may be opened and supply of fuel may be started. Thereby, also in the field 
exceeding the maximum stream flow QE1 of an ejector El, fuel can be supplied to a fuel cell by 
SUTOIKI property E1b (dotted-line E1b shown in drawing 1 ) which fills minimum SUTOIKI ST. , 
[0014] More relatively than an ejector E1, for example furthermore, the ejector E2 with the big ^ 
diameter of a nozzle As an ejector E1 is bypassed, it is arranged in parallel, the SUTOIKI ^ 
property (solid line E2 shown in drawing 1 ) of this ejector E2 It is the position (the position alpha 
shown in drawing 1 ) which became equal to SUTOIKI property E1b by the combination of an - 
ejector E1 and the 1st fuel-supply means, for example, the fuel supply to an ejector E1 is ?-:m\oi 
suspended by the method valve of three etc., and it sets up so that fuel supply may be * ' 
performed to an ejector E2. Thereby, compared with SUTOIKI property E1b by the combination * 
of an ejector E1 and the 1st fuel-supply means, SUTOIKI (Q4/Q1) in the field by the side of high 
power can be increased. V. j .2 * -r -;:t 

[0015] And when the flow rate of the fuel discharged from an ejector E2 reaches the maximum 3 
stream flow QE2, a pressure control valve is opened again and supply of fuel is started from the ^ 
2nd fuel-supply means. Thereby, also in the field exceeding the maximum stream flow QE2 of an 
ejector E2, fuel can be supplied to a fuel cell by SUTOIKI property E2b (dotted-line E2b shown in 
drawing 1 ) which fills minimum SUTOIKI ST. Therefore, even if it is the case where minimum^ ' 
SUTOIKI ST requires bigger SUTOIKI (Q4/Q1) from the bigger consumption flow Q 1, minimum ^ 
SUTOIKI ST can be filled with arranging in parallel two or more ejectors with which pressure- ? 
flow characteristics differ, changing an ejector one by one with increase of the consumption flow 
Q 1, and supplying fuel. And since fuel can be supplied by the 2nd fuel-supply means after the ^ 
supply flow rate of the fuel by the ejector is saturated, a fuel cell is [ the much more extensive'^ 
output range ] controllable. " : - v .- 2 - - '"z ~ \ -.z. ,» 

[0016] Furthermore, the fuel supply system of the fuel cell of this invention according to claim 3 
is characterized by controlling the aforementioned change control according to the output of the 
aforementioned fuel cell. In the fuel supply system of the fuel cell of the above-mentioned - 
composition, at least one of two or more of the ejectors is chosen, for example according to the 
load of a fuel cell. :...-..*?. 
[0017] .. . z . - * 

[Embodiments of the Invention] It explains referring to the fuel supply system ****** 
accompanying drawing of the fuel cell concerning 1 operation gestalt of this invention hereafter. 
Drawing 2 is the block diagram of the fuel supply system 10 of the fuel cell concerning 1 
operation gestalt of this invention, and drawing 3 is the sectional side elevation of an ejector 1 7. 
The fuel supply system 10 of the fuel cell by the gestalt of this operation It is carried in vehicles, 
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such as an electric vehicle. For example, a fuel cell 1 1 and the fuel-supply section 1 2, The 
humidification section 13, the oxidizer feed zone 14, the heat-exchange section 15, and the 
water separation section 16, It has an ejector 17, the fuel-supply lateral pressure control section 
18, and the bypass lateral pressure control section 19, and is constituted, and especially, it has 
the humidification section 13, the water separation section 16, and an ejector 17, and recycle 
section 20A is constituted. 

[0018] The fuel cell 1 1 consisted of a stack constituted by carrying out the laminating of two or 
more cells to the cell which put the solid-state polyelectrolyte film which consists for example, 
of solid-state polymer ion exchange membrane etc. from both sides with the anode and the 
cathode, and was formed, and is equipped with the hydrogen pole to which hydrogen is supplied 
as fuel, and the air pole to which the air which contains oxygen as an oxidizer is supplied. And air 
exhaust port 20b in which the air exhaust valve 21 for discharging outside air supply mouth 20a 
to which air is supplied from the oxidizer feed zone 14, and the air in an air pole was formed is . 
prepared in the air pole. On the other hand, 20d of fuel exhaust ports for discharging outside 
fuel-supply mouth 20c to which hydrogen is supplied from the fuel-supply section 12, and the 
hydrogen in a fuel electrode is prepared in the fuel electrode. 

[0019] After the humidification section 13 mixed the steam to the fuel supplied from the fuel- 
supply section 12 and humidified hydrogen, it was supplied to the fuel cell 11, and it has secured 
the ion conductivity of a solid-state molecule electrolyte film, the oxidizer feed zone 14 consists 
of an air compressor, and is controlled according to the load of a fuel cell 11, the input signal 
from an accelerator pedal (illustration abbreviation), etc. — having — **** — the heat- 
exchange section 15 — minding — the air pole of a fuel cell 11. — in addition, air is supplied/to j 
the fuel-supply lateral pressure control section 1 8 and the bypass lateral pressure control 
section 19 The heat-exchange section 15 warms the air from the oxidizer feed zone 14 to ^ 
predetermined temperature, and supplies it to the fuel cell 11. ^ - . - . - ~ *.••-•. 

[0020] The fuel-supply lateral pressure control section 18 is formed in the passage which 
connects the fuel-supply section 12 and the humidification section 13, and the ejector 17 is ; ;: 
formed in the passage which connects this fuel-supply lateral pressure control section 18 and - ^ 
the humidification section 13. Furthermore, the bypass passage 22 which bypasses an ejector 17 . 
is established in the passage which connects the fuel-supply lateral pressure control section 18 : 
and the humidification section 13, and the bypass lateral pressure .control section 19 is formed in 
this bypass passage 22. - / - . „ 

[0021] As shown in drawing 3 ; an ejector 17 is equipped with the fluid feed hopper 31,; ~ .}:•%] 
sub******** 32, the fluid exhaust pipe 33, a nozzle 34, and the sub** room 35, and is ~r«r\*3 
constituted. The sub** room 35 which consists of approximate circle pillar-like space is formed ^ 
in Axis O and the same axle, sub******** 32 extended in the direction which intersects '£ y_;;o-e 
perpendicularly with this .sub** room 35 with Axis O is connected to the interior of main part of c 
ejector 17a, opening of the end of sub******** 32 is carried out to it on the inner skin of the * j>: 
sub** room 35, and opening of the other end is carried out to it on the superficies of main part i 
of ejector 17a. „ . ; j . . j- o -r-i .y. .: ^ ^a'* fr^r.^ ^ /un.L- p~ : j^herc ^ ; ::* v*o : 
[0022] In the direction in alignment with the axis O of an ejector, 17, the approximate circle tubed 
nozzle 34 has projected on Axis O and the same axle from on one internal surface of the sub** > 
room 35, and it is arranged so that the point of this nozzle 34 may approach the internal surface 
of another side of the sub** room 35. The fluid feed hopper 31 which carried out opening on the 
superficies of main part of ejector 17a is formed in the end face section of a nozzle 34, and the 
nozzle 34 has the inner skin of the shape of a taper whose diameter was gradually reduced 
toward the point from the end face section. And on the internal surface of another side of the 
sub** room 35, the end of the fluid exhaust pipe 33 which penetrates main part of ejector 17a 
along the direction of axis O is carrying out opening, and opening of the other end of the fluid 
exhaust pipe 33 is carried out on the superficies of main part of ejector 17a. 
[0023] Fuel is supplied to the fluid feed hopper 31 of an ejector 17 from the fuel-supply section 
1 2, and the eccrisis fuel discharged from 20d of fuel exhaust ports of a fuel cell 1 1 is introduced . 
into it at sub******** 32. Here, it is accelerated in process in which a nozzle 34 is passed, and 
near [ which was emitted in the sub** room 35 toward the fluid exhaust pipe 33 from the point 
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of a nozzle 34 / high-speed ] the fuel style, fuel supplied from the fluid feed hopper 31 is taken 
into the fluid exhaust pipe 33 t as the eccrisis fuel introduced in the sub** room 35 from - - 
sub******** 32 is drawn in the style of [ high-speed ] fuel. As negative pressure occurs in the 
sub** room 35 and this negative pressure is compensated in connection with this, eccrisis fuel is 
attracted from sub******** 32. 

[0024] The fuel and eccrisis fuel which were mixed with the ejector 17 are discharged from the 
fluid exhaust pipe 33, and are supplied to the humidification section 13. That is, the eccrisis fuel 
discharged from the fuel cell 1 1 is circulated through an ejector 17. In addition, the water 
separation section 16 is connected to 20d of fuel exhaust ports of a fuel cell 11, and the eccrisis 
fuel from which moisture was removed in this water separation section 16 is supplied to 
sub******** 32 of an ejector 17 through the check valve 23. 

[0025] The fuel-supply lateral pressure control section 18 and the bypass lateral pressure 
control section 1 9 consisted of a proportionality pressure control valve of an air operated, made 
****** the pressure of the air supplied from the oxidizer feed zone 14, and the fuel which 
passed each pressure-control sections 18 and 19 has set the pressure which it has at the outlet 
of each pressure-control sections 18 and 19, i.e., a supply pressure, as a predetermined value. 
For example, at the fuel-supply lateral pressure control section 18, it is set as ******:supply- ■.. 
pressure =1:3, and by the bypass lateral pressure control section 19, in Pt and place constant- 
pressure #P, ****** is set as ******:supply-pressure =Pt: (Pt+#P), as shown in the graphical 
representation of the valve-opening property which sets to 23kPa(s) and is shown in drawing 4 . . 
[0026] The fuel supply system 10 of the fuel cell by the jgestalt of this operation is explained v i 
having the above-mentioned composition, next referring to an accompanying drawing about 
operation of the fuel supply system 10 of this fuel cell. Drawing 5 is the graphical representation : 
showing the relation between the molar flow rates Q1-Q5 of the hydrogen in the fuel supply 
system 10 of a fuel cell, and the output of a fuel cell 1 1. In addition, the ratio of the molar flow r* 
rate Q1 of the fuel supplied to below from the fuel-supply section 12, i.e., the hydrogen : c r..a 
consumed by the fuel cell 11, and the molar flow rate Q4 of the hydrogen supplied to the fuel 
electrode of a fuel cell 1 1 is called SUTOIKI (Q4/Q1). SUTOIKI (Q4/Q1) (solid line shown in ^ y 
drawing 5 (Q4/Q1)) expresses that the capacity to circulate hydrogen is high, so that it is equal ~ 
to the inverse number of the utilization factor of the hydrogen in a fuel cell 1 1 and SUTOIKI * ~ \ 
(Q4/Q1) is large. And it is based on the loaded condition of the fuel cell 11 in the time of idle * "Vo 
operation of vehicles etc., for example. Predetermined minimum SUTOIKI ST (****** ST shown 
in drawing 5 ) is set up. this minimum SUTOIKI ST For example, the flow rate of eccrisis fuel >i- 
required in order to discharge outside the water generated the structure for circulating fuel ~ liwtf 
inside a fuel cell 11, and inside the fuel cell 11, It is the inverse number of the predetermined 
threshold about the utilization factor of the fuel set up according to the property of the catalyst r 
which constitutes a fuel cell 11, and a solid-state polyelectrolyte film etc. L^-ws "^s tris \ < ten 
[0027] First, the air of the proper pressure (****** Pt) set up, for example according to the load 
of a fuel cell 1 1, the control input of an accelerator pedal, etc. is supplied to the air pole, the 
fuel-supply lateral pressure control section 18, and the bypass lateral pressure control section 3 
19 of a fuel cell 1 1 from the oxidizer feed zone 14. Then, the fuel-supply lateral pressure control 
section 18 supplies hydrogen by 3 times of ****** Pt (for example, 100kPa(s)), i.e., supply- ixC 1 
pressure Pse=3Pt, toward an ejector 17 and the bypass passage 22. On the other hand, to : 
****** Pt and place constant-pressure #P (for example, 23kPa(s)), the bypass lateral pressure ~ 
control section 1 9 of the bypass passage 22 is set up so that hydrogen may be supplied by - ' - 
supply-pressure Psb= (Pt+#P), and this supply pressure Psb (for example, 123kPa(s)) is set as 
the value smaller than the supply pressure Pse (for example, 300kPa(s)) of the hydrogen supplied 
from the fuel-supply lateral pressure control section 18. 

[0028] Here, like the field beta 1 shown in drawing 5 , the output of a fuel cell 1 1 is relatively 
small, and since there are few flow rates of the hydrogen which passes the nozzle 34 of an " 
ejector 17 in the state with few flow rates of the hydrogen supplied to a fuel electrode, the — ' — * 
pressure loss in a nozzle 34 is small. In this state, the outlet pressure of the hydrogen in the 
outlet of the fluid exhaust pipe 33 of an ejector 17 is larger than the supply pressure Pse of the 
hydrogen supplied from the fuel-supply lateral pressure control section 18, and the supply 



file://C:¥My%20Documents¥JPOEn¥JP-A-2001-266922.htmr 



03/04/08 



JP-A-2001-266922 



10/16 v 



pressure Psb of the hydrogen set up by the bypass lateral pressure control section 19 
practically equal, for this reason — for example, the bypass lateral pressure control section 1 9 
which consists of a pressure control valve of an air operated is not opened, but the molar flow 
rate Q3 (dotted line Q3 shown in drawing 5 ) of the hydrogen supplied to a fuel cell 11 serves as 
zero from the bypass passage 22 

[0029] On the other hand, if the output of a fuel cell 1 1 increases, since the amount of the 
hydrogen consumed by the fuel cell 11 will increase, the molar flow rate Q1 (one-point dashed 
line Q1 shown in drawing 5 ) of the hydrogen supplied from the fuel-supply section 12 increases, 
and the molar flow rate Q2 (solid line Q2 shown in dr awing 5 ) of the hydrogen which passes the 
nozzle 34 of an ejector 17 also increases in connection with this. In this case, the pressure loss 
of hydrogen increases in the nozzle 34 of an ejector 1 7, the upward tendency of the molar flow 
rate Q2 of hydrogen which passes the nozzle 34 of an ejector 1 7 becomes loose, and the outlet 
pressure of the hydrogen in the outlet of the fluid exhaust pipe 33 of an ejector 17 approaches 
the so-called state of leveling off while falling gradually compared with the supply pressure Pse 
of the hydrogen supplied from the fuel-supply lateral pressure control section 18. In addition, the 
molar flow rate Q1 in the outlet section of the fuel-supply lateral pressure control section 18 of 
the hydrogen supplied from the fuel-supply section 12 is equal to the molar flow rate Q1 of the 
hydrogen consumed by the fuel cell 11. 

[0030] And if the outlet pressure of the hydrogen in the outlet of the fluid exhaust pipe 33 of an 
ejector 17 turns into below the supply pressure Psb (for example, 123kPa(s)) set up by the 
bypass lateral pressure control section 19, a molar flow rate Q3 will increase gradually like the . 
field beta 2 which the bypass lateral pressure control section 19 is opened, for example/is shown 
in drawing 5 , and hydrogen will come to be supplied to a fuel cell 1 1 from the bypass passage 
22. In addition, although the timing which makes the bypass lateral pressure control section 19 
open is set up when the variation of the pressure loss in the nozzle 34 of the time 17 of the : 
augend of the molar flow rate Q2 of hydrogen which passes the nozzle 34 of an ejector 17 being 
saturated, i.e., an ejector, is saturated It is not limited to this but can adjust to proper timing by ^ 
changing place constant-pressure #P of supply-pressure Psb= (Pt+#P) to the bypass lateral r a 
pressure control section 19. ' "*•;">. u ■ 

[0031] As mentioned above, according to the fuel supply system 10 of the fuel cell by the gestalt 
of this operation, predetermined minimum SUTOIKI ST can be filled with the simple composition;; 
which has arranged the ejector 1 7 and the bypass lateral pressure control section 1 9 in parallel 
to the extensive output range ranging from the lowTpower output field to a high power. field of a 
fuel cell. And the fuel-supply lateral pressure control section 18 and the bypass lateral pressure - 
control section 19 By being controlled by the air supplied from the air compressor which makes .» 
the oxidizer feed zone 14 Predetermined [ which is needed between the fuel electrode of a fuel - 
cell 1 1 and an air pole ] without being able to come, being able to control a SUTOIKI property, - 
for example, needing electric control etc., controlling a between pressure very much, only by 
mechanical control A fuel cell 1 1 can be controlled [ the extensive output range ] easily, and it 
becomes possible to prevent complicating equipment and to ** it to curtailment of the _u ^ ~ 
manufacture costs of equipment . -, - • *. - v; , - v > c .> 

[0032] In addition, in this operation gestalt mentioned above, although one ejector 17 and bypass, 
lateral pressure control section 19 are arranged in parallel, two or more ejectors with which it is 
not limited to this, for example, the diameters of a nozzle differ, and the bypass lateral pressure 
control section 19 may be arranged in parallel. Below, it explains, referring to an accompanying 
drawing about the fuel supply system 40 of the fuel cell concerning the modification of this 
operation gestalt Drawing 6 is the block diagram of the fuel supply system 40 of the fuel cell 
concerning the modification of this operation gestalt. in addition, the same sign is allotted to the 
same portion as the gestalt of operation mentioned above, and simple in explanation — or it . 
omits 

[0033] Tee 22a to the bypass passage 22 prepared in the middle of the passage which faces to 
an ejector 17 (it is called the 1st ejector 17 to below) from the fuel-supply lateral pressure 
control section 18, In the passage which connects the 1st ejector 17, the method valve 41 of 
three is formed, the bypass passage 42 for the 2nd ejector which bypasses the 1st ejector 17 is 
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connected to this method valve 41 of three, and this bypass passage 42 for the 2nd ejector is 
equipped with the 2nd ejector 43. The method valve 41 of three changes the supply place of fuel 
from the 1st ejector 17 to the 2nd ejector 43, when the flow rate of the fuel supplied from the 
fuel-supply lateral pressure control section 18 turns into a predetermined flow rate. The 2nd 4 
ejector 43 is equipped with the same composition as the 1st ejector 17, and the nozzle 34 of the 
2nd ejector 43 has the bigger bore than the 1st ejector 17. That is, the maximum stream flow of . 
the 2nd ejector 43 is set up more greatly than the maximum stream flow of the 1st ejector "17. 
And the hydrogen from which it was discharged [ hydrogen ] from 20d of fuel exhaust ports of a 
fuel cell 11, and moisture was removed in the water separation section 16 is supplied to 
sub******** 32 of the 2nd ejector 43 through the check valve 23. That is, in addition to the 
humidification section 13, the water separation section 16, and the 1st ejector 17, recycle 
section 40A is equipped with the 2nd ejector 43 and the method valve 41 of three, and is 
constituted. . j ... : _ ■■■ ...... j, ■ ..*■.' 

[0034] Next, it explains, referring to an accompanying drawing about operation of the fuel supply 
system 40 of this fuel cell. Drawing 7 is the graphical representation showing the relation 
between the molar flow rates Q2 and Q3 of the hydrogen in the fuel supply system 40 of a fuel 
cell, and the output of a fuel cell 11. In addition, SUTOIKI (Q4/Q1) by minimum SUTOIKI ST 2 
(****** ST 2 shown in drawing 7 ) set as below according to the loaded condition of a fuel cell 
1 1 is set as the bigger value than SUTOIKI (Q4/Q1) by minimum SUTOIKI ST concerning the : ' 
gestalt of operation mentioned above (the one-point dashed line ST shown in drawing 7 ). 
[0035] First, the air of the proper pressure (****** Pt) set up, for example according to the load 
of a fuel cell 11, the control input of an accelerator pedal, etc. is supplied to the air pole, the .i^u 
fuel-supply lateral pressure control section 18, and the bypass lateral pressure control section 
19 of a fuel cell 11 from the oxidizer feed zone 14. Then, the fuel-supply lateral pressure control 
section 18 supplies hydrogen by 3 times of ****** Pt (for example, 100kPa(s)), i.e., supply- \ ' : 
pressure Pse=3Pt, toward the method valve 41 of three, and the bypass passage 22. On the 
other hand, to ****** Pt and place constant-pressure #P (for example, 23kPa(s)), the bypass Xj 
lateral pressure control section 19 of the bypass passage 22 is set up so that hydrogen may be 3 
supplied by supply-pressure Psb= (Pt+#P), and this supply pressure Psb (for example, 1 23kPa(s)) 
is set as the value smaller than the supply pressure Pse (for example, 3Q0kPa(s)) of the ^ ***** o 
hydrogen supplied from the fuel-supply lateral pressure control section 18. . » I. >: i-~S~ 

[0036] Here, like the field gamma 1 shown in drawing 7 , the output of a fuel cell 11 is relatively >} 
small, and the hydrogen supplied from the fuel-supply lateral pressure control section 18 is v Mvr: 
supplied to the 1st ejector 17 through the method valve 41 of three in the state with few flow irtf 
rates of the hydrogen supplied to a fuel electrode. In this state, since there are few flow rates of 
the hydrogen which passes the nozzle 34 of the 1st ejector 17, the pressure loss in a nozzle 34 * 
is small, and the outlet pressure of the hydrogen in the outlet of the fluid exhaust pipe 33 of an- 
ejector 17 is larger than the supply pressure Pse of the hydrogen supplied from the fuel-supply > 
lateral pressure control section 18, and the supply pressure Psb of the hydrogen set up by the ~ 
bypass lateral pressure control section 19 practically equal. For ^this reason, the bypass lateral ri " 
pressure control section 19 is not opened, but the molar flow rate Q3 (dotted line Q3 shown in .** 
drawin g 7 ) of the hydrogen supplied to a fuel cell 11 from the bypass passage 22 is zero, and ♦*: > 
SUTOIKI (Q4/Q1) is determined by the SUTOIKI property E1 (dashed line E1 shown in drawing 
7 ) of the 1st ejector 17. " o r- z-zz; --.-.r . , . ' . 

[0037] On the other hand, if the output of a- fuel cell 11, i.e., the amount of the hydrogen - 
consumed by the fuel cell 11, increases, although the molar flow rate Q2 (solid line Q2 shown in 
drawing 7 ) of the hydrogen which passes the nozzle 34 of the 1st ejector 17 will also increase, 
this upward tendency becomes loose gradually and approaches the so-called state of leveling .'- 
off. And the method valve 41 of three changes the supply place of the hydrogen which flows 
from the fuel-supply lateral pressure control section 18 to the 2nd ejector 43 from the 1st '• - 
ejector 17 to the predetermined timing (point gamma 2 shown in drawing 7 ) before the molar 2\ 
flow rate Q2 to the 1st ejector 17 reaching the maximum stream flow and saturating it - ■ " 
[0038] Since the maximum stream flow is greatly set up rather than the 1st ejector 17, according 
to increase of the output of a fuel cell 11, the molar flow rate Q2 (solid line Q2 shown in drawing 
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7 ) of the hydrogen which passes the nozzle 34 of the 2nd jector 43 increases the 2nd ejector „ 
43 gradually like the field gamma 3 shown in drawing 7 . In addition, SUTOIKI (Q4/Q1) by the 
SUTOIKI property E2 (dashed line E2 shown in drawing 7 ) of the 2nd ejector 43 becomes larger 
than SUTOIKI (Q4/Q1) by minimum SUTOIKI ST 2, and in case the supply place of hydrogen is 
changed from the 1st ejector 17 to the 2nd ejector_43 by the method valve 41 of three, it is set 
up by it as minimum SUTOIKI ST 2 is filled. - - 

[0039] And in connection with the molar flow rate Q2 of the hydrogen which passes the nozzle 
34 of the 2nd ejector 43 increasing, the pressure loss of hydrogen increases in the nozzle 34 of 
the 2nd ejector 43. If the outlet pressure of the hydrogen in the outlet of the fluid exhaust pipe 
33 of the 2nd ejector 43 turns into below the supply pressure Psb (for example, 123kPa(s)) set 
up by the bypass lateral pressure contrd section 19 Like the field gamma 4 which the bypass 
lateral pressure control section 19 is opened, for example, is shown in drawing 7 , a molar flow 
rate Q3 increases gradually, and hydrogen comes to be supplied to a fuel cell 1 1 from the bypass 
passage 22. 

[0040] As mentioned above, according to the fuel supply system 40 of the fuel cell concerning 
the modification of this operation gestalt Even if it is the case where the SUTOIKI property . ; 
demanded is changed suitably, the plurality 17 and 43 from which pressure-flow characteristics 
differ, for example, the 1st and 2nd two ejectors, with the simple composition arranged in parallel 
It can respond easily one by one with increase of the consumption flow Q 1 of fuel by changing 
from the 1st ejector 17 to the 2nd ejector 43, and supplying fuel. 

[0041] In addition, in this operation gestalt mentioned above, although [ the fuel-supply lateral 
pressure control section 18 and the bypass lateral pressure control section ,19 ] it consists of a 
proportionality pressure control valve of an air operated, it may not be limited to this but you 
may be other pressure control valves. Moreover, in this operation gestalt mentioned above, v T 
although the supply place of hydrogen is changed by the method valve 41 of three, it may not be 
limited to this but you may be other control valves. ■*- ; ; - . : . 1 : 

[0042] In addition, in this operation form mentioned above," although predetermined minimum j ; < 
SUTOIKI ST is set up on the basis of the loaded condition of the fuel cell 11 in the time of idle 
operation of vehicles etc., it may not be limited to this but minimum SUTOIKI ST may be set up . 
on the basis of the loaded condition of others at the time of low-power output operation of a i j' 
fuel cell 11. f " - * j ...... : t v-.^:- :^:r; ;:;:c - jvS 

[0043] In this operation form mentioned above, moreover, the timing to which the supply place of 
hydrogen is changed from the 1st ejector 17 to the 2nd ejector 43 by the method valve 41 of v. ? 
three Rather than the molar flow rate Q2 to the 1st ejector 17 reaches the maximum stream ??i>3 
flow and is saturated, although it is before and is in the state where SUTOIKI (Q4/Q1) by the ;■„>:■, 
SUTOIKI property E2 of the 2nd ejector 43 is larger than SUTOIKI (Q4/Q1) by minimum r — 
SUTOIKI ST As it was not limited to this, for example, was shown in drawing 1 ; when the 1st ; . w « 
ejector 17 (for example, ejector E1 shown drawing 1) reaches the maximum stream flow (for 
example, maximum stream flow QE1 shown in drawing 1 ) and is saturated SUTOIKI (Q4/Q1) by 
the SUTOIKI property E2 of the 2nd ejector 43 (for example, ejector E2 shown drawing 1) may J 
be smaller than SUTOIKI (Q4/Q1) by minimum SUTOIKI ST. In this case, when judged with the ; in- 
flow rate which passes the 1st ejector 17 having been saturated That what is necessary is to 
just be set up so that the bypass lateral pressure control section 19 may open and fuel may be * 
supplied to a fuel cell 1 1 from the bypass passage 22 Furthermore, SUTOIKI (Q4/Q1) by the 
SUTOIKI property of the 2nd ejector 43 When it becomes equal to SUTOIKI (Q4/Q1) by - . 
SUTOIKI property E1b (dotted-line E1b shown in drawing 1 ) by the combination of an ejector E1 
and the bypass lateral pressure control section 19 (the position alpha shown in drawing 1 ) By 
the method valve 41 of three, you may change the supply place of fuel from the 1st ejector 17 to 
the 2nd ejector 43. 
[0044] 

[Effect of the Invention] As explained above, according to the fuel supply system of the fuel cell 
of this invention according to claim 1 Even if it is the case where the flow rate of the fuel which 
passes a fuel circulation means reached the maximum stream flow, and is saturated Fuel can be 
supplied to a fuel cell through the 2nd fuel-supply means which bypasses this fuel circulation 
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means, a fuel circulation means and the 2nd fuel-supply means with the simple composition- ^ ~~ 
arranged in parallel For example, according to the fuel supply system of the fuel cell of this 
invention according to claim 2 t to the pan which can control a fuel cell only by mechanical \ 
control [ the extensive output range ] easily, without needing electric control etc. Even if it is 
the case where the predetermined property demanded is changed concerning the property over 
the consumption flow rate of the fuel consumed by the fuel cell (consumption flow rate of the 
fuel/fuel supplied to the fuel cell), it can respond easily by changing an ejector and supplying 
fuel. Furthermore, according to the fuel supply system of the fuel cell of this invention according 
to claim 3, according to the output of a fuel cell, change control of an ejector can be performed 
appropriately. 



[Translation done.] 

* NOTICES * " : 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. ; _ . _ _ /■ . . v ' 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] • ■- r " :v " r4 u 

[Drawing 1] It is the graphical representation showing the change of the ratio (SUTOIKI (Q4/Q1)) 
of the flow Q 4 of the fuel supplied to a fuel cell to the flow Q 1 of the fuel consumed by^the fuel 
cell of this invention. • \ \ 

[Drawing 2] It is the block diagram of the fuel supply system of the fuel cell concerning 1 

operation gestalt of this invention. j ± " : 

[Drawing 3] It is the sectional side elevation of the ejector shown in drawing 2 J@ — | i 
[Drawing 4] It is the graphical representation of the valve-opening property of a bypasslateral /~- 

pressure control section shown in drawing 2 ^ — - j ; r - ^i^L^ H l 

[Drawing 5] It is the graphical representation showing the relation between the molar flowYate of 
the fuel in the fuel supply system of the fuel cell shown in drawing 2 , and the output of a fuel 
cell. V - r *• v: 

[Drawing 6] It is the block diagram showing the modification of the fuel supply system of the fuel 
cell of this operation gestalt shown in drawing 2 . ' «:r > 

[Drawing 7] It is the graphical representation showing the relation between the molar flow rate of 
the fuel in the fuel supply system of the fuel cell concerning the modification of this operation 
gestalt shown in drawing 6 , and the output of a fuel cell. 
[Description of Notations] 

10 40 Fuel supply system of a fuel cell 

1 1 Fuel Cell (Fuel Cell) 

14 Oxidizer Feed Zone (Oxidizer Supply Means) - - 

17 (The 1st) Ejector (Fuel Circulation Means) 1 - 

18 Fuel-Supply Lateral Pressure Control Section (1st Fuel-Supply Means) v : . 

19 Bypass Lateral Pressure Control Section (2nd Fuel-Supply Means) . ~; x , 
43 2nd Ejector (Fuel Circulation Means) - — ~ - — — 1 
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DRAWINGS 



[Drawing 1] 



ei 




file://C:¥My%20Documents¥JPOEn¥JP-A-2001-266922.html 



03/04/08 



JP-A-2001 -266922 
[Drawing 4] 




#P=23kPa 



[Drawing 5] 



v 





B2 




■^3^* (04/Q1) 












01 




\ ST 










^--03 






bsf:. " ~* 



40 60 




[Drawing 7] 
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mm] #*6*«iJ5£-e, sate, cie&tuftieHaffj 

«fttt«ieDflm(Kt&«* 1 0 «S**S v 
tllk, *SS*4«*&8B 1 2 14k>i 
•ZZ* 1 7 k, «B»WlgflEAW9Pffi 1 8 k, /t-fyt* 
«E*«flP» 1 9 k£tft*T8tJ5!cUfc. *RMtt«&S5 1 2 
kinSSU 1 3 fc®HC«ftftttJ(IEftfflm( 1 8 £i& 
W\ £*Wtttffl£Eft<Mffil« 1 8 iiiaffiSS 1 3 fcOHCx 
fct&ttfc. *R«ttl&WJE*»JfflIgi5 1 8 fcftifi 
ffl 3fc*««-*-*«fcC, x-tf * * 1 7 tsars" 

fflfiE*rfflftffil 9 4KI*fc. x-t?** 1 7©tUPT-CD7k 
Lt, /W/U«|2 2»6ilMil 1^7k^*fit|& 
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55133! 1 OMHm%;^®1}> b ftfciiili3«**4© 3 *> 

wiiBgC 2 ©«5**&*&i£fg(i, Me«Bf*OBE*CHUT» 
8MB£ 1 ©«&«£#&© fflPffihitijfBSf! 2 OKKftfe 

r a *5*4*rft©*R**«*&«B. 
[st#iii2] Hfr!a«s^«i^#ett, ffiaaMSMttTjR 

«*&?nfcH5IB*!S^/'Bijl3*!S^©rS§«a) fttttfUfc 

HaiB«i»©^-tf-j' : j'©'>^< i-3tfi«?nT«« 
*ifp*n*c t*»«i:r*Bi«JB i £iB«©«s*4am 
©«s^t&^s« 

[0 0 0 1] 

■5. 

[0 0 0 2] 

S-S-iFmfilKmS: 7" ^ — b* fc * y - K fcT-iffi«*» 

jES^nfc^^^^ (ttTcsuTifttiifcif*) $b 

n « % c is $ n 7j< fg tc i* fi d m & s « t «t ■? x & * i © 
Tktffi^ft-tv.s. c©fc». *s^mjft©«fii(*i©^ 

^StSglCTktfrgSoT, c©#*5ftS§#g#*va;:i:As 



—36* * [S] ±£ -a- £ C t ifiX- § S , 
[0 0 0 3] «3fe, liSLtJi^WtMlfcl, 
T, «*tt«B¥9-2 1 3 3 5 3^&«£l§^$*i,fc 

«s^m»«g©«t?{c, x-e^^tctoT^ai^is 
sit-h; »aj£&©3m^ffl©«8scE*»ff#i&*ii 
-e **©«**«<&#© x-t?**£ 

<t ?) S^$tvfe^atS*Ri(etStrfffeCsSA^ixfc«S^©sS 

if «f c m x$ n^arncssa £#-r s 

a. -32DMm«A«a©tbA#M«P$nT^«. 

[0 0 0 4] 

#&ffi©-^£«fc5*&M:it&£SS©J;-5t. mfUttg. 
3T U 7-f X^C^T^a^g^tlfcx^^Sflt;?. 
«IA««S»*«&«iBrt©aafiBf©8(EIST?«» 

. &&nm&&c>mmRv&m#m&<t lx t 
mm a z a * g a<3 1 r z . 

[0 0 0 5] 

[gg@48?ife-f3fc»©3M&] ±fBSS*«^LT^5 
S«*afiK-rSfe»t:, ^*JS 1 tlB*©*«W©«» 

mm. z&mommiz&vzmibmmg; 

SB 14) SulBKYbS'JWfiE^ («»Jx.«, gbTfaHiS 
©ffJS§tC*5ltS«^£E) (CJ&bfcffi^ (0>i^.«, 
S*Ji©JBSglc^ttS«l&BE) T% (^^.{i, 

fttt*K*miMEEftfMVagl 8) i:, buIB^1©«5^ 
ft«&*SA><5>««&$tlfcii3B«S»©-5%af3B«S»«Tft4> 

e^m^tifc»ai*i5«*, tffct:H5i3^i©«s««i&^ 
mmtntzm*mm&® mux. m.&tzmm<z>tim 

lC*5ltS (gil) x-fcf^^ 1 7, ^2x-tf^^ 4 3) 
*J{t5«l&ff) Bui3«5^4sulB*8^m?t!llc#t«&-rs 

m2<Dm&m#i¥® muz. '^-r^momm^n 
tt%w\xmE.t>mm&i 9) tswx, 9513^2© 

«S^««&^^tt, Hfii3«S^©ffi^trHbT> 1513^1© 
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KSCJBMICiiH-a (^ffPse-MEPsb) ) £ 

[00 0 6] ±fB«fiR©«»««6CD«5iWSt*&SaiC<tn 
0!f £a£ftfMfll#«fr 1 ©«£##!; *&^f$t 

*s«aai-rs««©««*«» g^t&atau-t&Wb 

SQ4ffiJt (fiTFtfcWC. Xh-f* (Q4/Q1) i: 
#R*6«l&*ft&*»4«aiir*ilB!|BMISI*«» 

«x-tf**©./x;i/t§8L-t* i^tyx;i/So/jNS 
fenf^^n (hi n a, taftmc^ 

X;ug©*§ fcx-fcfi7*E 2 (HI Cj5*m«E 2) t 
C*fLT\ 3r£©ffi2/T-§x-fe-**E 1, E2t85#4A s 
«*&$tlShs x-tf^^ElCMtSXh-f* (Q4/ 
Ql) «U x-t?**E 2£*f-T3X \"f* (Q4/Q 
1) £9 x-tf**E lT-CDg^SQ 

E ,tt, x^*E2T-©^*$fEaQ E2 <£*)4)/h£<:fc 

5, -rftfot-x-tf^coyx^g, o£ $ yx;u©»rS 
Jg#'h£<fc^Tj&#©afEa#^&<&3i:, 
(Q4/Q1) tt*3<fc-aT*tt*»«*tf*gBatt 
i«5<fc£A^ x^**£jlj®cgfg&»ft©^*MaJi<a 

[0 0 0 7] ii^^T-. *K^m?tfi{Ctt, fl*.Kl*fft:y 
(Q4/Q1) ©a»«t*LH. #J;L«> JKHtttttft 

*&£ft3«***©#jffl^£. m%.<Dwmz&xzm<Tz 
£sixfc***©««*©B«H, o$ »)*&&«&© a?5t 

JfcfcT»je*ilfcJ?f£cDTIRX h-f *ST (0>U«H1 



[0 00 8] t¥oTs 0J;Lf£H 1 C^-rx-b?**E 1© 

-r^STSrSSfcf £5 1, fijfatii:;^©*?*! 

-t?**E 1 tffl^T^ h-f * (Q4/Q1) £8*3 * 

SSaQ B1 CIiJ^Ufc^T-, ;L©x-e>r*E 

rs, CixlCtf), x-tf**E l©«*SE«Q Et TMMlR 
TRX W *ST£S§fc-r* h-f *<8ttE 1 b (Hit 

^-taiie lb) t«tt), mnnmicmnzm&tzz 
[0009] saeiwue©*P5tf£*£ft& 

TlRX W*ST 3 C» Wlx«x-tf^^©y 
X;uS<£*ffl<-T5l?t«fco-C> «S^S?fe©{SiB^^t 
fci, x-fe-**T-©SISti!R§l2K c>3= !)#m*!S**£S8iJt 
£-y-SfE;*j£Si«L-C, 7h-f* (Q4/Q1) 
fctti:;&-5«fc-5 tt&sg-r*. x-g**©y xwSI 
JKncttfiBbt^ «S««itfe©iiSill*®)-t-^S 
•rS5Sa«-to^T<±, S2C*R»i^SA'^^4 
^^SCttJi^Ttfi^Ct^T-g, 
tti*fflS'N©££as«:tll^«Satg^-C> &Bt*R*4SilSS: 

x-b-^^4iia-r5«s^©gtsi* 
je^racttfiioT, x-tf^^cD^tistt*E^ 

ffiatabfcB$£T?ffi;fr«£ttfiS««i:£3. C©fiS*0 

mutts m%.o&*i&m£i,xwLfc-tzzbx\ 
x-e * * a» bmmni&^m&tftizmMtDmm&mm u 

fc«ttt» *%t^2©«S»tt*&^e*»^«il4©W*&* 
fx SdktfT-t. g3fc<**iSX h-f **H£***fc»fc 
-f Jl ? t U T«5»«i6*ffl» f 5 d t WX « S . 
[0011] UA>*k BflsJWflH&^afcLrWittfxr 

«5$©ttfl»jffi;frfcJ{®#*<£8!LTs J7-3>71/^ 

C, m 1 Stffg 2 CDMWfKtt^RCDttffflE^lMfP^ft 
*&"fSCi:T% ^m©ffi**M^£Ei:bT. C©M^£E 
tJES bfcflt«&£ET-^ 1 fiVS 2 ©«5^*l&#S©lt«lffi 

^©^tiotsstsian-racii^T-ta. 

t.x *R»«*©«S^ffikS^fiifc©H-e^5i:$H5Bf 
^ffl«IP^E^S:SiJPU'5:ASf., cni:|BlRf{c, I1M 
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[0 0 12] M&m 2 tHB«80*»WO«l4« 

(«*tt, «ifir«S(Ufi<D»»C*W-*^ hf* (Q4 

»57h-f*ttltEl, E2) «§£©x-tf** («* 

1, SB2x-tf£* 4 3) *»36Wfi:EB3F*lT4t)» I5S3 
&J&©x-tf**0/J>fc< 10*5j®^$nT«J#fflai 

CO 0 1 3] ±IB#li£©aj*ttfl!ia>aMfJM&8K££ft 
ivr^h-f* (Q4/Q1) *Ji***Ti3*» x-fcf* 

*e iA»e>&uisfta^©«aA*«*^aQ E ,fcg.tfi 
ufc^^T% ^©x-tf^E i *aiii--5«t5fc:uTae 

tcifj, x«*?e l<D«*«aQ E1 *jBil 
*vt*» TfiB^h-f *ST£«fcf* h-f*#£E 1 b 
(BlCStjftiBlb) CJttK tt*MKtt£«f*«fft 

[0 0 14] 0Jx«x-t:^*E 1 <fc t) *ffl*fA<J 

fcy'X^S^tftx.Hf^^E 2 x-fc?**El£ii 
lira<fc3CLTJ£?y£ffiB£IVt*}!K ^©x-t?** 
E2 0*h-f*Wtt (0 1 fcjjVf S&BE 2 ) *s x x-b?* 
*E 1 fcofia^fctfcji a* h 

-f**MSE 1 bC?b<*ofefig (HlfcSSTffiB 
a) -C, «fli«3^#^C^^T, 3cK£*E l'N©* 
Mftl&*Mbt> x*-»*E2^*R*Mfc*&*fi 1 3«fc-3 
CSSt5. C*lfc«fcO, x-tf**E 1 t«lffl*8Mtt 
l&*«kO»*#t)«t:j;5^ h-f *$?<4E 1 bJCtt^ 
T» *tB**CD«J«t:*i»t«^ h-f * (Q4/Q1) £ 
Ji^^-tf5Ci:AST-#.2.o 

[0 0 15] fUt, x-tf^r^E 2A>e>SftB*ns*R« 
©8£SA s g*jSSQ E2 fcfiJ&U&B&&T% BVEAMi 

SSTSo cfictlK x-tf**E 2©g*ataQ E2 *jg 

=H$f£E2b (Hlfc:«rjftl8E2b) Ci9, 
*i£«S**£{8;*S1-aci:AST-£a. t¥oT, TPS^h-f 
=¥• S T A s , £igg»taQ 1 £*tLT. 

(Q4/Q1) Zg&TZ®-£tX-$> 

^>t*> ff*sffa#<4®p*aa»©x-(f»^*^jt: 



SlSfc-rctAST-tS. LA>*, x-fe-£*C«fc3*8&CD 

^i&ssaAsiaiPLfe^dtt, & 2 cDKfwwma 

«5#4£#«&-f aCi:AST-§afc«K <fc!3-)l, £«S&ta 

[0016] * 6 3 Cf2l8©#SgfifI©«5&« 

«fc©«**#l&3SBtts lilJHfl1Mfllt£tilB«ttB«<Dtti 
#£jfoUTfW®£ftac:fc££r«i:L-Coa. ±I2«fJ$; 
©***«»©*»ttl&«BTftt, fl*tflRtt«;ttCDftff 
JCiSUTx *»Ox-tf ^irco'j>4 < fc 1 1 o*I«t 

So 

[0 0 17] 

«wrs. 02tt*»w©-5afijBS8c^a*R»a}6© 

«5*4<fcl&$lSfi 1 0®«j«ET?fc»), 03tti-B>* 1 7 

«»«nott, mz.t£*%.&ahm®<Dmffi£i&mt<ti 
5 , «5^s?«i 1 1 1. mmmitm 1 2 insas 1 
3 fc, ^<bs»j«*&gp 1 4 1 5 *#Bas 

1 6 k, x* 1 7 k, B^fMUEftflNPB 1 8 

Eric, Snfflgp 1 3 StfTk^-BigS 1 6&Vx-t?** 1 
7*B*.-C«flM*»2 0A#*MiS*VCV>a. 
[0 0 18] 1 1(±> WAttBttstfUy— 

> as»R^ a> 6 & a H#ii5#^ m«e^* 7 y - k t * 
v- h kr-ss«A>?.^aA/-e^fie$nfc-b;n:«u 

«i:bT0«i«7k^Astt«&$na7lc^fiii:> KftSJhb 

A*««&*nasti#t*&p 2 0 a saeirt©s$i=6^ 
»c#tBra&»©a«»a#2 iAsis»te.nfeSM^ 
mp2 0bAs|Srl^^,t^t:^^a o *s^fii{cli. 
w&fflsi 2*6*a#sti&sna«iBMiti&p2 0 cfc, 
«8«Srt©*a4^a5c»ffl-rafc»©*R»siEttiP2 0 

[0019] iDSSe 1 3 tt, «S^ttt&g|5 1 2 A>6#t*&$ 

«t«UTVNa. Kft^wjs&giJ 1 4 «i«i7-3> 

A>f)«c»3x «Smf61 1 

5^ ^XmSBl 5S:^UT, *Ri(4S7fel l©^S(Cin 
XT, *R»tt^ffil£E*WiaP88 1 8SVyW/^fflJBE*»J 
89815 1 9fc«S«fcfc|&LT^a. »35»S|51 5tt, Kft 
ItJWJ&gSl 4 A»?>©^m*3fS©SaiClraSLT, 

[0020] «s^«*&a5i 2 iisnssei 3i:ig^-ra 
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j^sscf*, mnm&mztifflfflui 8#&i*6tv, c© 

«**«*&M£E**»» 1 8 fcJnfiSB 1 3 fc^g^-rsat 

m^mmtimmB i 8 ^nass i 3 tzmmrzmmiz 

l±, :x-tr** 1 7*a@-r5-'W^^SEI§2 2#&(*6 

»«i 9#t9:w-e>;h.T^s, 

[0 0 2 1] 03tC*n-5l:, *-*L>7 9 1 7fc£, fli* 
I£, St#f£*an3 1 i:, M%*AS3 2 4:, ttft#tH« 
3 3fc, yX;i/3 4h, H«tM3 5 fc*te^tflfJ58*tl 
TOSo Jt-K**#(t:l 7aCDrt»fctt, ^Jx.«tti^0 
fcH»fc*Htttt©2IB*€>fc*H8E£3 5*sff$f£$n 
t*3t)> CID1J%13 5 tttttSSO kfi^f S^lPltlffi 
V*««t*Ae3 2#SS«S*l-C*«)x B>JoS#AS3 2 

7 aO^^T-ifPLT^S. 
CO 0 2 2] 1 7Olfii^0(Cf&^fe^|Rj(C*5VN 

3 4#ttl»Oi:nttC^ttSbT:fc!)x £©^X;U3 4© 

^«iaA<H%£ 3 5 ©flfc£cDi*jMffl«c:jfi&-rs «fc 5 cs 

1 7aO*HS±-eiBPU3S:*#«l&P3 1 tft&tt 6*1, 
y X;v 3 4 l*aTO8li*&ftWaiCft*^iKftJ8& bfc^ 
-^©rt/SMfcWL-C^S. -eUT, 9ISt§3 5©ti& 

^©t*ig®±c#, mtmo^^az^^x^-af^^i 

*fl#ffl«3 3©ffi*tt:cH***#<*l 7 a©fl.ffi±T- 

P5PbTv>a. 

[0 0 2 3] Jt-tf ? * 17 ©SEfttftt&O 3 1 tcii, Sgjsf. 
#t*&SB 1 2*6*»#0M&<S*lTiS»>, M»*A«3 2 
CttKfWKl l©*RSitiiP2 0d*6SEtii<*ft;fc*fc 

{tM&sftfc***!*; x;u3 4 &u-r«aa-cfttit& 

it, -/X;U3 4©jfe*«*»6*»»iBe3 3fclSl|*o-C 
5S«A©3 2A»6I«£3 5rtfc#M^n&»lH**4 

tffitfMbt> CI©ftflE*lll3.fcSCUTHat*Ae 

[0 0 2 4] 1 7T-ii^$nfcttS!(4SO ! ^m«S 

»tt, Sftfr#ttse3 3*6^tti^nTinSgB 1 3^{&£ 

tM&mt^-epf i 7$^-bT^$-B-e>nTv^-5o u 

fc, ttttttife 1 1 ©**H*aP 2 0 d C«7k#Stg|5 1 6 

fct*tB*»tt, l±#2 3*^LTHf^? 1 7©I« 
«Ag3 2Aft»*fttV^8. 

[0 0 2 5] ttttftttffi£E£r0Jfflffi 1 ,MX« 



* 5 , Kfcfflttl&gB 1 4 A»6«i(&£tt3SS;©EE;tj£fI 
#£EhbT. &E^jffl»ggl 8, 1 9*mmLtzmm# 
ZEEfimW® 1 8 , 1 9fflttiP-e*-f o*t>#t 

MfflB 1 8T-«, ft^EE : = 1 : 3 CiSSgSft, 

/uHxmm.t>mmu \ 9-t-tt, sfE^pt, w^£e 

#P4mii2 3kPatU, 0 4 £^-fil##tt© 
^77^©«fcoiC, IfE:*»E=Pt : (Pt+# 
P) C««*n'tV>*. 

[0 0 2 6] **t*O«fl£J:4KWra0*mtt* 
El 0tt±f3««*<»AT*Jt), c©«s^m?t&© 
I^lil 0©»fffcov>-ca»ftiaB**JIRb3SR4« 

5*jg©^;i/^sQ i~Q5 &nmmi i©ta^^ 

Kftl&ffil 2*6#M&<*ftS«5*4, o* Dttftttttl 1 

CT«w*n**jR© j e;i'««Q 1 1» JBHtttti i© 
*«an«i&*na**o^;m«Q 4 i:©it** m 

* (Q4/Q1) fcuf-js. (Q4/Q1) (E 
5Cwt«« (Q4/Q1) ) tt, JBMIttl lC*tt 
3*liS©*Jffl$©S£i£JC^b<, * h-T* (Q4/Q 
1) ***IBSI**«IB*««Jlf^Ci:*' 
^LTVaS. *UT, fl»Jx«m«©T-Y K;ioSfeBS3?£ 
*5ttS*!8**m?l&l l©£*?ttSS4gigi:LT, m^©T 
RS^h-f^ST (0 5fC^t-*Hi^ST) tffSSSSftT 

?ai i©rt»T?£j«sft&**ii.ttc*ffir*fc»c 1 fc 
s*^ifj«isj|4©s(ts^v i*«^-rsMi«>s 

[0 0 2 7] 561*, SfbSJ««&Sl5 14*6, 0J*tf*!!S** 
«?ai l©m^r^-b)^^;u©S#S^Ft:ii&DTl§ 
S^JxSiii[©ffi^ (M^EEPt) ©£ft#, «s^mm 
1 1 <E>ffiftOSVMMMIMIEAt!lflP« 1 S&TFW* 

E^i^gBl 8{i, M^£EPt (0ij^.«l 0 OkPa) 
©3fg, oi5#t&ffPse = 3Ptfx-(f^ ; $'17S 
^W>>txgtBS2 2 <C(5|»V^!kM-feJfe^-5. — ^, 

Ptav3f«IE#P (MH2 3kPa) t^UT, 

*&BEPsb= (Pt+#P) T-*^4«*&-r5«ta{cts 
^^tiTi3»), c©fli*&EPsb Wx.«l2 3kP 

a) am&m&mzijmmsti 8*6««&$n-szkss© 

i«&£EPse (MiH3 0 0kPa) <fc !) 
[0 0 2 8] «jttfH5 t^-r*J*i9 l©<fco \ 

yX;i/3 4S:il^•rS7k^©^SA s '>'^:^.^fc», I 
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3 4\C&ttZE.tlM9i\Z>h$^o Z<DW&X'Oi. x-t?* 
* 1 7 ©«&$&© 3 3CDaPC*{t*7kjR©aiPE 

JSEPse!:Ai«:<, >^-f ^Xfl5IEE;frfflJBIgB 1 9T-I& 
^^nSTk^O^I&ff P s b <fc ?) < 1i-z>X V>3o 

z<Dtztb, mja£&&&<DEEJ3fflm#te>e>t J iZ > ;u ;<x 
WE.j]fflm& 1 9ttB8#£;tV*\ ;W;<xafEE&2 2*»<a 

{ 0 0 2 9 ] ZMZft UT, MS&Sife 1 1 fflttj*r#ii* 

©T% tt$&{f«SgBl 2^c,^$&$tiS7K^CD^;i/5(taQ 

1 (m5\Z7*?-&tii&Q 1) #tf*U CftiCtfH\ 
x-fef** i 7©yx;u3 4*iiiii-s*^ffl^;u8(taQ 

2 (l2 5IC^fli|SIQ2) *,tgira-fS. ZOm-S, i -f 

l 7©>X;u3 4C^T*#B©ff;Wg*#ti*L 
x-fcf** 1 7©SE&g£me3 3 ©ttSPdfcJtSzMg 
©tiiPBEIsU «S^««&ffl!IEE^©JWgB 1 8 ft 5 

-fef*'* 1 7©yX;U3 4*iijaf 57k^©^;u«tSQ2 
©igSOMfttf^frhft^T* fcifcSsSiT *>©#!?§ £ 
jfi-3wTi9><, ft*>\ j£#4&&ai 2i>£{fc*&£ft27.k 

^©*8i(6i.w$&fflaffi*ffl®g5 1 soaipgis-fo^^asaQ 
[0 0 3 0] *u-t, Jt-e^^ 1 1 omfommmz 3© 

UiP<C*5lt57i<^©ttlPE^ >»W^XiB!l£E*»](ipg|5 1 
9T-|8:J£;*ftS#«&£EPsb 23kPa) Jit 

TJCftSi:, ;<X$iE*7*!8PSi$ 1 9 #l§#;*ftT, 

5 2 ©«t d c^i/Sesq 3 

{Zti^UTs vW/^SftgS2 2A>6*K^mf61 1 ~.7ksit 
#«*&Sft5J;dtc:ft.5. ft*\ /t-f /^ffi!|fiE*Sjmigi5 

©y x;u 3 4 £iiia-f s*^©^ejuStSQ 2 (nmhnmw 

&*QUfcBSjfe, o£ t>3L-t?!>* 1 7©^X;V3 4T-©EE 

£«£©£fbfi#fi&»LfcBSjacss£ftT^a#, c 
ftcpg5g£ftt\ wtzwEEtiMtmi 9£*trzm 

££EPsb = (Pt+#P) ©Br5£EE#P£g{b;**5 

z turns.® 9 4 $ > sterns qji6t-fc a. 

[0 0 3 1] ±iEbfc«t3C, 2(c||Jfi©ff$SSt:<tS««. 
Sfft©«S»«t&^S 1 Otciftfcf, x-tr** i 7 fcyw 
/txmE^IffllBP 1 9 £Z$.miZ&m.LtLtiV<Dl$.m<£ 

•«Sftfcll:*j«5Ht2tLt\ 3f^©TfBX h-f *ST£8tfc 

wujizm&xmm&i 9 at. 1 44* 

$n-CV>5CkTf, 1 ©*»***£ ii^Sttii:© 



sc£ttftm*«ss£Eo-c«5**««&i 

[0 0 3 2] ft*\ ±MLfc*fSffiff$ffiJcfcv^»;»\ 1 

Eg^nstufetf, entire* jv*\ mx\ux)\, 

ftHBBt#J!HUft#6RWr8. 13 6 tt#k8ty&Jg©£ 
^«Kl«a&*4«ife©&&{ft|&&B4 0©*JESHX-fe 
a. ft*\ ±jfiL/fcHJE©^sii:lRl-g5*k:i±gH;^F-t 
* S u t Si H * ffiBSX(i#BS-r * „ 

[0 0 3 3] «»«^JE*lSHSIS5 1 8*»e>:c-e** 1 
7 OJlTfcfcWt, Slifi'^ 1 7b.W&) ^injfr 
aSfEK©^* t»Jt?»ixfcM-f /<^j(EK2 2^©^«g|5 

2 2 afc, ISli^^ 1 7 .ft 
A«3;£#4 lifi&ttbtLT&t), CC3*#4 1Cli 

sii-tf^^ i 7*s:[Bi*z>m2*-vt7#mjurtxm 

BS4 2*sgSS$tLT*t)> C©^2 ^-Jf ^^ffl^-f^X 
SSK4 2t«, £2 3:«?* 4 3 *s«Bx ?>^^XV^•5. 3 

*#4 n±, «*««s^«<&«EE*fpjisia i 8*»e#t*& 
^ixs«s^©gtaiJ^«tatcft-3fc^T-x *s*4©& 

J&Jfe^mioi-fe-^^ i 7A»?,^2x-lf^^ 4 3-^i:«]>) 
^21*^^4 3I±, fi»Ji.«Slai-{f^^ 1 7 
i:|SJ-©fl!j5£t:<jf;t-c*i»K I2i^^ 4 3©VX;U 

3 4{±, l^-t£?9 1 7«fc9'&*£ftp l 9g£;£ 
bT^S. ^-ftto*,, ^2az-fe-^^4 3©§^atgtt^ 
li*^ 1 7©§^S«fc tXb^ct <IS^$tlTV> 
So *LT, ^2iHf^^4 3©I«^Ag3 2 
«B<4flljlkl l©«8*sM#tiiP2 0 d A»e>»itl$tvT*^S 
»1 6T-*^K?£$tlfe*lidSjS»±#2 3£rt-LT{ft 

«&$nr^a. -rftto^, B®sss54 0Att, /rassei 

3 a VTkfl-SBISB 1 6SW^lx-<f^^ 1 7tcinii-c, JB 
2x-b*i7^4 3M3##4 l*ilgxT«J5e$*VX^ 

So 

[0 0 3 4] iRtC, C©«S««<fe©«5^«t&SIB4 0© 

i&^{ctD^^x^la®^:#aBbftAs^|^^w-rs. 0 7i± 

*R^m?6©«S^«if&^g4 0 t*3ltS7k^©^;UsSgQ 
2, Q3J:, «S!t4mT61 l©tiS^i:©S^<&^r^7 7 
ST-fcS. ft*\ WTt*5V>T, «S»«ttl 1 

©ft»tt»CJ6l;Tia**JlfcTIRX W*ST2 (0 
7t^-r***9S T 2) JC^SXh-f^r (Q4/Q1) 

ttx ±j$Ufe*i6©fl : ^{C^STiBX F-f + ST (H7 
C^t-MSST) Cct-SXh-l'^ (Q4/Q1) ot 
ft *^^ftffi^ClS^$nTV^So 
[0 0 3 5] 5fcf, gHbSJ{ft*S86 1 4i)>c,, 9lx.(iW 
Siftl l©g^-^Ti7-b;^^;u©S^§a|fcjt£;c-Clg 
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1 1 <D&$m&vmmmmi&i]fflm& i 8&tf/w/< 

EftfMffligU 8(4. H^EEPt {mUZl 0 OkPa) 
©3fg, -3i OftMPs e = 3 Ptf3##4 1M 

^«K2 2©AW-M*«£E*fW»»l 9(4, e^EEP 
tSt53f^E#P (PUH2 3kPa) (C*fbT* 
EEPsb= (Pt+#P) •C-7km4^*&-rSJ:dlClK£ 
£*VT*5!K dC^JSEEPsb (#J;t«l 2 3 kPa) 

EPse (0J;L(43 0 OkPa) i !) fc/hiSVMlKift^ 

[0 0 3 6] CCTn «*«H7IC*T«l«r 1©4? 

»Sft***©««A«'J>*:^tt»"TJtiU «5^««&fflaEE^ 
fHffflSl Sfr&fiM&StlSakJKHU 3^#4 1S:^bT 
SUx*?** 1 7-si;{8;*S;*ftT^5<, COttSg7?tt, 
Ili-g^? 1 7©yXA>3 4*ji3§-r-S7k^CD55aAs 
'PK^tztto. /X;i/3 4{C*5»tSEE^7«^*s/h$<> x 
-t?** 1 7©m^spaw3 3«DaPC*W-4*JR«>aP 
EE(4, «S»tt<&1B!£E^»JfflIS51 8A»?)«J&^na*jSffl 
ttSSEEP se £:*3|35:< x ;W 1 9 T? 
lg^$nS*^©W*&EEP s b«fc *) < fc^Tt^ 
•5. C©fc», /W/^«£EA«HP»1 9ttll#sn 
f< W^«»2 2 1 lAMSftU 

#H©^E;t/8£SQ3 (@7Cii5t^Q3) li-tfDfS 
' (Q4/Q1) (4, mi^-V?* 1 7©* 

h-f^ttEl (0 7{C^-r«Si^E 1) (C4 Dft^Jl 

[0037] ztucttLx, mmmmi lomti. -r* 
JBix-g** l 7coyx;i/3 4*aa-r &*m«t> i enfc 

SQ2 (17C^8Q2) fcitfiDT-S CCDtgAn 

jS-^v^<9><. ^lt, mix-e^* i 7t*rr5 ; E^ 

ofcgQ 2 #g*ffi*fcSdabTffiffi^S«BU©i?r;£©* 

tMHSAMfftti 8frt>mxTz&m<Dm&9c*, sgi 

x-fe??* 1 7A>e>3?2x-fc?^*4 3^i:«Jt)^x.3<, 
[0 0 3 8] 8 21*^^4311 SlUfi'^ 1 7 4. 

(C^fMiir 3©4?lC, m»l lott*©***: 
/foUT, g52x-t?^* 4 3©yX;b3 4*ii^-T-57k^ 
©*;i/*t£Q2 (H7fcSVr*KQ2) #&*ttgin-f 
a. fcfc, 3*#4icict, Tk^©^^* 5 ^ l x 
Hz** 1 7*»6M!2x-tf** 4 3^i:«Jt3^x^*t5PS 
£I4/Sfl2x^*4 3©* h-f =H$<4E 2 (H 7 tc^ 
tfe^E2) Cfca^h-f* (Q4/Q1) Ti^ 
h-r*ST2(c4-S* h-C* (Q4/Q1) 4 0**;* 
<&-dT, Tlx h-f *ST 2#jSfc£tvt^5«k3fc 



[0 0 3 9] fU> i2i-b , i'^4 3©VX;U3 4* 
it$-f 37kjg©^ ;b«fiQ 2 tfaHn-raci ttfli-ats 
m 2 x-t? * * 4 3 © y X;u 3 4 tiJ^T7kM©£E^8^ 
#tt*bTs SS2x-tf**4 3®tt#&tt«3 3©mn 
C^I-t-STk^CdlPEEis, ^-T-'^ffilffi^SWfiCl 9T- 
W&ZtlZm&EEP s b (#U(41 2 3kPa) WT£ 

«H7t:^riHl«r 4<DJ;5C, * JVmSQ 3 
ii^bT/W ;i*ilttES2 2A»e>«S#«mi l^&mwm 

[ 0 0 4 0 ] ±jfi bfc4 5 >MU»&S®*;1*flCfll 

a«£&Sft©«m&l&«H4 0fc4.*U4\ ga^ns* 

«^H2^0l i;&tfSfS2x-g47 

* 1 7, 4 3*^?Jt:EaUfcfi{t©**fi«:«lJ«Tf, *R 
«©«S8iESQ 1 ©ti^c^ff oTJUK. IS 1 x-t?** 1 
7A»S>Jg2x-tf** 4 3 ^fc^D©*^ 

[0 0 4 1] $e:}b\ ±ai/&*WWiC*HTH;, 85 
**ft!^£E£fMflia 1 8 XV/W 1 9 

?tsnr> ^©^©E*»jffli#-cfe^TtMv^ 

7kJg©«*&5tS:^Jt)@^Si:bfcAs> CtlCfS^^n 

-E-©flfe©*i®#T-39-p-r*)av>. 
[0042] ±^fbfe*l^^s^f^^c*5^^Ttt^ m 

ffi<DT-< K;i^<Ett«C£ltS8#Mti&l 1 ©a?^rttS§ 

B$£*5»*5, ^e©#©fi^tt)!S*S^i:UTTK^ h-f 

* S T &m&2 1XX 1>T * M. 

[0 0 4 3] Sfc, ±i£Ufc**S(g®SgtfeVATtt, 3 
^f#4 1 aot> Tk^CttJgJt^ lx-tf** 1 7* 
e>$2i^^4 3-.i:9I?)#x?><x5^'f 5>^Ji, 

^ i x-tf ^ * 1 7 tc*rr s*n<staQ 2 s^jgstc 

9 4 3©X h-f ^^t£E 2£«fc3* h-T* (Q4/Q 
1) TPS* h-f^S TtC«k5X H-^r (Q4/Q 
1) <fcD**§<fc-3TV>SttSiT-fcafcUfc#. -tl 

^ 1 7 (0<Jx.«S 1 w-rxHf** E 1 ) isg^g (#] 

tC. as 2 x-tf** 4 3 (0>Jx.li01^-rx-fe'^ ; 5'E2) 
©^ h-r*^i4E 2(Z«t5^ h-f (Q4/Q1) 
TfS^ h-f^STlCiS^ h>T^r (Q4/Q1) «t t) ■& 

l-v«W4«tt<&$tv5J;-5t:l9:^$*i-C^>n«a 
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<^ $<3C. Sg2:n-t?** 4 3©X h-f ^(SCtS^ 
h-T* (Q4/Q 1) # s Jt-lf^^E 1 k^-f^XffllflE 
^fglSPSB 1 9 i: ©&<*£*)-&£ <fcS* h-f *«ttE 1 b 
(0 1 tCnVfj&SgE 1 b) CtSXb-f* (Q4/Q 
1) tC3?U<>S:ofcff?>£ (gl^^Sa) f, 3^r 
#4 l£«ko-C> lUf^^r 1 7*><=> 

[0 0 4 4] 

R*aar uxttwufc 
•^vft-s-ct* coflmuR¥js*siiir«ft2ett 

b fc 3S W-O MiL If « ftfl(|«:flffraf «<e»s 

W©*8&mm©«!ft#til^gC<fc*v«, «s**mm©tB;tj 
[013 



[01] *«Wffl*R)l4SiftX^«$ns«S»©8EfiQ 
«5^m?6{C#t*&^tvS*!S^©S(tSQ4©ifc 
UM* (Q4/Q1) ) ©*fls**1-^'»7H-C* 
S. 

[0 2] *aH<D-*roBCff«JKK«ft®Kfm 

[03] E2fc^-r-xHf^^©fllBfBBB|-cfea. 
[04] ■2Cn*r'W/ix«EE*Mtttt<DH4M#tt 

[0 5] 02 lc91-tttt*ttcD«mftlMIBt:«tt« 

[0 6] 02 K*T*mmmmv>mm*m<Dti!imm%; 

[0 7] 0 6 ICjj%r**UKJ£S®ftft£flCft£ttSt« 

©ai^i:©l8«*^t-^7 7®T-fcSo 
[ffffflRfl] 

10,40 *R^mm©«s««*&^ii 
i i «s#*m?fc 

i 4 Kfbaij^i&gc (.mitnm^m 

17 (mi) xHf** (4RfMfflm9) 

1 8 «KftlMlfiE**M« (SB 1 ©*K*4«I&^S) 

1 9 /w /tz«E mm® <g2o«Mwtifr¥ift) 

4 3 (ttttffiMMB) 
[02] 
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